From NOESY studies, glucose residue in 1 was found to be linked to C-7 as NOE of anomeric proton with H-6 were observed. There were very similar to those amurensin (2) . 7) An acetyl methyl singlet at d 2.04 (3H, s) in 1 H-NMR spectrum together with the 13 C-NMR signals at d 170.3 and 20.0 inferred that 1 was an acetyl derivative of amurensin. The location of the acetyl group was determined to C-6ٞ due to the 3 J correlation between H-6ٞ (d H 4.21) and acetyl-carbonyl (d C 170.3) in the HMBC experiment. This was also supported by the down field shifts of C-6ٞ to d C 63.6 and up field shift of C-5ٞ to d C 74.5. Thus, the structure of 1 was elucidated as 6ٞ-O-acetyl amurensin.
6Ј-O-Acetyl phellamurin (3) was obtained with HPLC as white powder. C-NMR signals at d 170.9 and 20.6 were also observed. These data and coupling patterns were very close to those of phellamurin (4) 7) except for the acetyl signals. Thus, compound 2 was postulated as being an acetyl derivative of phellamurin. The location of the acetyl group was determined on C-6ٞ due to the 6 Hz, H-2Љ), 1.61 (6H, s, CH 3 -4Љ and CH 3 -5Љ) suggested that 5 contained a prenyl group located. The above data were superimposable on those of phellodensin-F. 8) However, the CD spectrum of 5 showed negative Cotton effect at the region of 340 nm and a positive effect at 284 nm established Rconfiguration at C-2 position. For this reason, the structure of 5 can be represented as (2R)-phellodensin-F.
In addition, thirty known compounds, amurensin (2), 7) phellamurin (4), 7) quercetin (6), 9) phellodensin-A (7), 10) phellodensin-B (8), 11) rutaecarpine (9), 12) 3-formylindole (10), 13) umbelliferone (11), 14) esculetin (12), 15) scopoletin (13), 14) scoparone (14), 14) columbianetin (15), 16) p-hydroxybenzaldehyde (16), 17) methylparaben (17), 18) p-hydroxybenzoic acid (18), 17) methyl p-anisate (19), 19) vanillic acid (20) , 17) methyl p-hydroxycinnamate (21), 17) methyl caffeate (22), 20) benzoic acid (23), 21) p-coumaric acid (24), 22) caffeic acid (25), 23) phellodenin-A (26), 24) lupenone (27), 25) b-sitosterol (28), 26) friedelin (29), 27) 3-epilupeol (30), 28) N-p-coumaroyltyramine (31), 29) N-trans-cinnamoyltyramine (32), 29) and grasshopperketone (33) 30) were also isolated from the leaves of P. japonicum. Among these compounds, all except 2 and 4 were isolated for the first time form P. japonicum. All the known compounds were identified by comparison of their spectroscopic data (UV, IR, NMR, MS spectrometry) with the authentic samples or literature data.
The nine compounds of the isolates 2, 4, 6, 16, 17, 18, 20, 22, and 26 were examined for their antioxidant properties using the a,a-diphenyl-b-picrylhydrazyl free radical (DPPH) scavenging assay. The results were compared with a-tocopherol, which was commonly used in the food industry as antioxidant (IC 50 , 27.0 mM). Among them, compounds 6 and 26 showed strong DPPH radical-scavenging activity with an IC 50 values of 17.5 and 21.5 mM, respectively. Compounds 2, 18 and 20 showed moderate scavenging activity with an IC 50 values of 94.0, 87.6, 59.4 mM, respectively. These results implied that P. japonicum might be able to afford protection against oxidative damage.
Experimental
General Procedures Melting points were recorded on Yanaco MP-S3 melting point apparatus without correction. The UV spectra were recorded on a Hitachi UV-3210 spectrophotometer. The IR spectra were measured on a Jasco IR Report-100 spectrophotometer as KBr discs.
1 H, 13 C, HMQC, HMBC, and NOESY NMR spectra were recorded on Bruker AC-200, AMX-400 and Varian-400 Unity Plus spectrometers, using tetramethylsilane (TMS) as internal standard; all chemical shifts are reported in parts per million (ppm, d). Mass spectra (EI or FAB) were performed on a VG 70-250 S spectrometer. Optical rotations were recorded on a Jasco DIP-370 polarimeter. CD spectra were recorded with a Jasco J-720 spectropolarimeter.
Plant Material The leaves of P. japonicum MAXIM. were collected in August 2000 from Japan, and authenticated by Prof. C. S. Kuoh (Department of Life Science, National Cheng Kung University, Tainan, Taiwan). A voucher specimen of the plant (NCKU Wu 20000809) has been deposited at the herbarium of National Cheng Kung University, Tainan, Taiwan.
Extraction and Separation The air-dried and powdered leaves of P. japonicum (2.3 kg) were extracted with hot methanol (5 lϫ6) and concentrated to give dark brown syrup and colorless crystals 2 (23.6 g). The syrup was allowed to recrystallization in acetone to get 4 (15.7 g). Then the remaining syrup was partitioned between water and chloroform and the resulted chloroform solubles (90 g) were chromatographed over silica gel using a gradient of chloroform and methanol to afford 12 fractions. Fraction 3 was rechromatographed over silica gel using mixture of n-hexane and ethyl acetate as eluents, and purified by preparative TLC to yield 27 (2.7 mg) and 29 (4.5 mg). Fraction 4 on column chromatography with n-hexane and ethyl acetate (9 : 1) yielded 28 (3.1 mg) and 30 (1.2 mg). Fraction 5 was chromatographed over silica gel using a gradient of chloroform and diisopropyl ether to afford 9 (1.3 mg), 17 (4.3 mg), and 28 (6.7 mg). Fraction 6 was subjected to column chromatography over silica gel with chloroform-diisopropyl ether (12 : 1) to give 9 (3.1 mg), 14 (10.0 mg), 16 (7.2 mg), 17 (2.5 mg), 21 (1.8 mg), and 15 (0.2 mg). Similarly, fraction 8 was also chromatographed over silica gel with chloroform-acetone (9 : 1) to give 10 (3.1 mg), 13 (6.0 mg), and 18 (13.2 mg). Silica gel column chromatography of fraction 9 by chloroform-diisopropyl ether (6 : 1) resulted in 32 (2.7 mg), 20 (8.4 mg), 31 (4.1 mg). The last fraction of chloroform layer was separated with silica gel column chromatography using diisopropyl ether and methanol in 9 : 1 ratio to afford 2 (5.5 mg), 4 (7.2 mg), and 18 (8.8 mg). The water-soluble fraction (32.0 g) was chromatographed over Diaion HP-20 using water-methanol gradients, which yielded 10 fractions. Fraction 3 was column chromatographed with Diaion HP-20 gel using gradients of water and methanol to afford 20 (6.7 mg) and 22 (28. 
